Inhibition of protein kinase C reduces ischemia-induced tyrosine phosphorylation of the N-methyl-d-aspartate receptor.
The role of protein kinase C (PKC) in tyrosine phosphorylation of the N-methyl-d-aspartate receptor (NMDAR) following transient cerebral ischemia was investigated. Transient (15 min) cerebral ischemia was produced in adult rats by four-vessel occlusion and animals allowed to recover for 15 or 45 min. Following ischemia, tyrosine phosphorylation of NR2A and NR2B and activated Src-family kinases (SFKs) and Pyk2 were increased in post-synaptic densities (PSDs). Phosphorylation of NR2B on Y1472 by PSDs isolated from post-ischemic forebrains was inhibited by the SFK specific inhibitor PP2, and by the PKC inhibitors GF109203X (GF), Gö6976 and calphostin C. Intravenous injection of GF immediately following the ischemic challenge resulted in decreased phosphorylation of NR1 on PKC phosphorylation sites and reduced ischemia-induced increases in tyrosine phosphorylation of NR2A and NR2B without affecting the increase in total tyrosine phosphorylation of hippocampal proteins. Ischemia-induced increases in activated Pyk2 and SFKs in PSDs, but not the translocation of PKC, Pyk2 or Src to the PSD, were also inhibited by GF. The inactive homologue of GF, bisindolylmaleimide V, had no effect on these parameters. The results are consistent with a role for PKC in the ischemia-induced increase in tyrosine phosphorylation of the NMDAR, via a pathway involving Pyk2 and Src-family kinases.